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Hotflashes (orvasomotor symptoms) are a major clinical problemfor manywomenas theyenter
menopause and for breast cancer survivors. Hot flashes occuras aresult ofestrogendepletion,’can
significantlyalter dailyactivities, and canaffect perceptions of mood and sleep.”~ Furthermore, hot
flashes are acommonadverse effect of ovarianablation, tamoxifen, and aromatase inhibitors used in
breastcancertreatment. It has beendemonstrated that up to 78% of female chemotherapyrecipients and
72% of tamoxifenrecipients experience hotflashes.” Estrogens have beenthe treatment of choice for hot
flashes, butestrogens have beenassociated withanincreased risk of breast cancerand, therefore, are
generallyavoided for breast cancer survivors.” Nonhormonal pharmacologic agents are eithernot
effective for some womenor have adverse effects. Given the limited safe and effective options, itis
imperative that effective new interventions with minimaladverse effects be developed to help breast
cancer survivors who experience hotflashes.

Hypnosis is amind-bodytherapythat has few negative adverse effects and that maybe of significant
benefitinreducing the frequencyand severityofhot flashes inbreast cancer survivors. Several small
studies have suggested that hypnosis interventionmay have a positive effect onthe reductionofhot
flashes. AnearlystudybyStevensonand Delprato® reported that four womenwere able to reduce self-
reported hotflashes by41% to 90% frombaseline whenprovided withinstructioninrelaxation, self-
suggestions of cool thoughts, and temperature biofeedback. Three reports have indicated that hypnosis
maybe anespecially promising interventionfor hot flashes.””” We have developed a well-defined hypnosis
interventioninourlaboratory; recently,inasmallexploratorystudy,” we reported areductioninhot
flashes in16 womenafter hypnosis intervention. Pursuant to this, the present studywas developed to
additionallyassess the efficacy of hypnosis interventionfor the treatment of hot flashes ina randomized,
prospective study.

Eligible patients were atleast18 years ofage, had a historyof primarybreast cancer without evidence of
detectable disease, and had aself-reported historyofatleast14hotflashes perweekforaperiod ofat
least 1 monthbefore studyentry. Patients were not allowed to receive anychemotherapy, androgens,
estrogens, progestational drugs, oranytreatment for hot flashes. Womentaking antihormonal agents for
breast cancer (eg, tamoxifen, raloxifene) were permitted into the studyif they had been taking the drug for
atleast1 monthbefore enrollment and had remained onastable dose. Patients were asked to not
participate inanyother mind-bodytherapy (ie, relaxation therapy, biofeedback, yoga) and to not use any
other complementaryoralternative therapyduring the studyperiod.
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Participants were equallyand randomlyassigned to either hypnosis or to ano-treatment controlarm.
Randomassignment was made sequentiallyfroma confidential, computer-generated list of permuted
blocks of varying size. All patients were required to give their writteninformed consentas dictated by
federal guidelines and approved byaninstitutional review board. After randomassignment, patients
were asked to complete adailyhotflashdiaryfor1week before any treatments for hot flashes. Baseline
measures also included the Hot Flash Related Daily Interference Scale (HFRDIS),” Center for Epidemiologic
Studies DepressionScale (CES-D),'“ Hospital Anxietyand DepressionScale-Anxiety Subscale (HADS-A),
and Medical Outcomes StudySleep Scale (MOS-Sleep Scale).'“ Patients thenreceived either the hypnosis
interventionorremained onano-treatment waiting list for 5weeks. At the end of the studyperiod, all
participants repeated the measures forasecond time.

The hypnosis interventionfollowed a treatment manual that was developed specificallyfor this studyand
was delivered byaclinicianwitha doctoraldegree inpsychologywho had completed atleast 40 hours of
training inhypnotherapyprovided by the principalinvestigator. Training followed the guidelines and
learning objectives outlined in the publication, Standards of Training in Clinical Hypnosis.

Patients in the hypnosis intervention conditionwere scheduled for five weekly sessions, each to last
approximately 50 minutes. Ateachsession, a hypnoticinductionwas completed according to astandard
transcript. (The treatment manualis available fromG.E. onrequest). Hypnotic suggestions foreachsession
included the following: hypnotic induction; mentalimageryand suggestions for relaxation; mental
imageryforcoolness; deepening hypnosis and dissociationfromhot flashes; positive suggestions and
imageryfor the future; self-hypnosis; and the alert, “Ina few moments, returnto conscious alertness.”

Inaddition, participants were giveninstructioninself-hypnosis practice and were provided withan
audiocassette tape recording ofa hypnoticinductionand ofinstructed in-home practice. Although the
hypnoticinductionfollowed a transcript, specificimageryforrelaxationand imageryforcoolness were
individualized onthe basis of each patient’s preference regarding suchimagery.

Statistical Considerations

The primaryend point for this studywas both the frequencyofhot flashes and a hot flashseverityscore. For
the participants, the number and severityofhotflashes per daywas computed for the baseline week and
for the finalweek. Inaddition, the severityof hot flashes was computed. One point was givenforeachmild
hotflash, two points foreachmoderate hotflash, three points foreachsevere hotflash, and four points for
eachverysevere hotflash. The hot flashscore was calculated by multiplying the severityaverage foraweek
times the hot flashfrequencyfor that week.
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The results of this pre-test-post-test control group design were analyzed via multivariate analysis of
covariance and analysis of covariance. The hot flashseverityscore, the HFRDIS, the HADS anxietysub-
scale, the CES-D depressionscale, and the MOS-Sleep Scale were used as pre-and post-testsinthese
analyses. As follow-up, these post-test scores were also analyzed via a series of two-sample tests.
Confidence intervals 0f 95% for the change frombaseline to end-of-study were computed forallmeasures
forbothgroups. Allstatistical tests were performed as two-tailed tests and used a level of significance of
P=.05.

Asamplesize of25ineachgroup was based onan80% powerto detectadifference ofatleast30% from
baseline to follow-up witha .05 one-sided significance level.

Missing data were handled by using various imputationmethods (eg, patients who completed all data,
average value carried forward, last value carried forward, and minimumor maximumvalue carried
forward) and were carried out to assess the impact of missing data on the results. The amount of missing
data was minimal, and the analyses indicated that the results were consistentlydemonstrated.

Eight-six patients were screened for this study, of which 26 either did not meeteligibility criteria or did not
want to participate. Atotal of 60 womenwere randomlyassigned. Approximately20% of the
participants who had enrolled were eitherlost to follow-up (n=3) or withdrew (n=6); three had been
assigned to the treatment group, and six had beenassigned to the control group. Reasons for those who
did notcomplete the studyincluded: being too busy/no desire to continue for personalreasons (n=7) and
notable to bereached (n=2).

Demographic datafromthe participants who were randomlyassigned to eachconditionare presented in
Appendix Table A1, online only. The baseline average number of hot flashes was well balanced for the study
arms. At baseline, there was no significant difference betweenthe participantsineachcondition, with the
exceptionthat there were a greater number of participants who had earned a graduate degree inthe
treatment group thanwould be expected bychance (P=.04), buteducationallevels were relatively evenly
distributed betweenthe treatment and control conditions for those who completed the study.
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lists the results of the initial analyses. The first analysis compared the final measures of hot flashes
(hotflashscore, HFRDIS) of hypnosis versus control group participants by using a one-way multivariate
analysis of covariance. Baseline hot flashscores and the HFRDIS score were used as covariates to control
forindividual differences. As listed inthe table, the results were statistically significant; those in the
hypnosis conditionreported statistically significantlylower scores onthe multivariate hotflashoutcome
measure thandid those inthe control group. The effect size (n,2=0.479) is considered of large magnitude
whenusing conventional criteria’” and suggests that the difference should be visible to the naked eye. The
means and standard deviations for pre-and post-test scores bygroup are listed in Appendix Table A2,
online only, for these and other outcome variables, whichshows improvementinhot flash outcome for
bothmeasures. Those inthe hypnosis group showed statisticallysignificantlybetter outcomes for both
the hotflashscore and the interference score. These results are displayed graphicallyin and
Appendix Figure A1, online only.

also lists the results of ananalysis of covariance of the effects of the hypnosis treatmenton
participants’sleep. Ratings onthe MOS-Sleep Scale atbaseline and atstudyend were used as the
covariate and outcome, respectively. As listed inthe table, the difference between groups after treatment
was statistically significant and had a large effect size. In Appendix Table A2, the hypnosis group showed
significantimprovement compared with the control group and improvement compared with their baseline
scores.

The third analysis summarized in shows the results of the hypnosis treatment ontwo psychological
outcomes, depressionand anxiety. The HADS-A and CES-D were used as both pre-and post-test for this
multivariate analysis of covariate (MANCOVA). As listed in , the two groups were indeed
statisticallysignificantly differentat post-testand had amoderate effect size. Descriptive data and
follow-up analyses are listed in Appendix Table A2. Participants in the hypnosis treatment showed
statistically significantimprovement compared withcontrol participants forbothanxietyand depression.
Effect sizes for bothoutcomes were of moderate magnitude.

The hot flashscore used inthe primaryanalysis was made up of hot flashfrequencyand severity. Additional
follow-up focused onthe frequencyofhotflashes atbaseline and post-test. Asinprevious analyses,
ANCOVA (whichused hotflashfrequencyat pre-testas acovariate and hotflashatend pointas the
dependentvariable) revealed a statistically significantimprovement for the hypnosis group compared
withthe control group. Hot flashscores (frequency x average severity) decreased 68% frombaseline to
end pointinthe hypnosisarm(P<.001). shows the distributionof participants’ scores at pre-and
post-testbyexperimental condition. The figure shows the similarityin the two groups at pre-testand the
consistentimprovementinhot flashfrequencyfor the hypnosis group at post-test.
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To additionallyinvestigate the effects of the hypnosis treatment on the extent that hot flashes interfered
withdailylife, the items fromthe HFRDIS (bothpre-and post-test) were analyzed ina MANCOVA, with
follow-up of individualitems. For this scale, womenrated the extent that hot flashes have interfered with
10 differentaspects of their lives (ie, work, social activities, leisure activities, sleep, mood, concentration,
relations withothers, sexuality, enjoyment of life, overall quality of life), eachona10-pointscale. The
overallMANCOVAwas statisticallysignificant (F[10,29] =4.73; P<.001) and had a large effect size (r]p2=
0.620); at post-test, hot flashes interfered significantlyless inthe lives of womeninthe treatment group
compared with those inthe control group. Follow-up analyses of eachitemshowed thatallitems were
statisticallysignificantlyless interfering (P<.05) for those inthe experimental group, withthe exception
ofanitemasking about interference withsexuality (P=.124). Effect sizes (n,% ranged from0.061 t0 0.437
and from0.150 to 0.437for statisticallysignificantitems.

The results fromthis studysupport our pre-study hypothesis that a hypnosis interventiondoes
significantlyreduce hotflashes. The effect size was large, and a 68% reductioninhot flashscores
indicated a clinicallysignificant reduction. Satisfactionwith the hypnosis interventionwas favorable, and
none of the patients complained ordropped out of treatment because of any negative adverse effects. This
is generally consistent withour previous impressions fromcase studies of hypnosis for hot flashes”” and
withresearchonhypnosis for symptommanagement, and it suggests that hypnosisis a well-tolerated
interventionfor most patients. "

Some criticismof this studyis that observations were limited to 5weeks and thatitdoes notprovide data
regarding long-termfollow-up. However, a < 5-week time period has beenused inaseries of clinical trials
thatassessed pharmacologic therapies foralleviating hot flashes inbreast cancer survivors, and itdoes
allow comparison.”"”“* Ouranecdotal experience has givenus reasonto believe that patients who
continue to practice self-hypnosis continue to benefit with maintenance ofreductions.” Subsequent
studies should use alonger-termfollow-up period to determine if sustained symptomreliefis achieved
with hypnosis.

Althoughit could be argued that physiologic monitoring of hot flashes is needed to validate the reduction
of hotflashes, the use of self-report diaries, as used in this study, has long beenestablished as avalid
approachto obtaindataonsubjective phenomena, suchas patient-reported symptoms.'”“-=*“° Self-
reportdiaries have beenused inthe majority of studies of interventions for hot flashes, and they provide
the advantage of dataaboutseverity.” Nonetheless, there maybe some clinical utilityinusing physiologic
recordings inclinical trials to gaina better understanding of the mechanismofactionand the physiologic
impact ofhypnosis onhotflashes.
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It has beenestablished previously that womenwithunrelieved hot flashes suffer negative emotional
consequences, suchas anxiety, depression, interrupted sleep, and decreased quality of life.” ' Itis
reasonable to hypothesize thatinterventions that effectivelyrelieve hot flashes would also result in
improved mood, affect, and dailyactivities, including sleep. Womenwho received the hypnosis
interventionin this studydid, infact, report significantimprovementoneachofthese secondary
outcomes. Not surprisingly, onenrollment, participants reported significant interference withdaily
activities asaresult of their hot flashexperiences. HFRDIS total scores range fromo0 to 100. The mean
baseline HFRDIS score for the treatment group was 39.52; incontrast, the post-treatment HFRDIS scores
were significantlylower thanpretreatment, and the meanscore was only10.42. Therefore, this study
suggests that hypnosis for hot flashes has additional side benefits thatinclude decreased interference
withdailyactivities and quality of life.

Interms of anxiety, the mean HADS score at baseline was below the cutoff score reported in the literature
thatindicates possible clinicallyrelevant anxiety. The womenwho participated in the hypnosis
intervention group reported significant reductions inanxiety, whichsupports the concept that hypnosis
to treathotflashesis also effective to alleviate evensubclinical symptoms of anxiety.

However, the reasonfor these benefits is not entirely clear. Individuals who have negative affect (eg,
anxiety, depression) maybe more likely to attend to and to report physical symptoms,“® and/or unrelieved
hotflashes mayresultinmore frustrationand negative consequences. ' Ineither case, this study
suggests that the effect of hypnosis is to improve emotionaland psychosocial adjustment of womenwho
experience hot flashes.

The mechanismofactionofhypnosis to reduce hot flashes is unknown, and this questionwas not
addressed inthis study. Asubstantial placebo effect has beenobserved inmultiple hot flash
studies.”'"*"*>“"“ Onaverage, hot flashfrequencies diminish by 20% to 30% with4 weeks of
placebo.” Also, evidence fromother studies suggests that womenmaytend to under-report hotflashes.
The feeling of security that results fromamind-bodyintervention, suchas hypnosis, mayreinforce this
tendency. Itis generallyaccepted that treatments thatresultinhot flashscore reductions ofless than
40% should be considered consistent with placebo effect; therefore, interventions that resultinhotflash
scorereductions of greaterthan50% should be considered greater thanwould be expected from
placebo.” These studyfindings indicate that hypnosisis likely to reduce hot flashes to a greaterdegree
thanplacebo, by 68%. Inthis study, the meannumber of hot flashes, regardless of severity, exceeded
sevenperdayatbaseline. Womenwho received the hypnosis interventionreported anaverage reduction
of4.39 hotflashes per day, whereas the womeninthe control group remained relativelyunchanged. Itis
interesting to note thatwe did not observe the placebo effectforself-reported hot flashes that is typically
observed inclinical trials. This outcome most likelyis because the control was a no-treatment condition,
whichis consistent withfindings that hot flashes remainstable over time if left untreated. However, given
the percentreductioninhotflashes, the effectiveness of the hypnosis interventionwould likely hold up
againstaparallelarm. Arandomized clinical trialis currentlyunderwayby the authors to compare the
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Seasonaleffects are unlikely to account for findings in this study, because the studyinterventionoccurred
during aperiod longer than1yearand because the effect size was large. Another concerncould be the
possible use of other complementarytherapies. Patients in this study were required to discontinue all
other treatments for hot flashes, withthe exceptionofvitamin E, which has had limited efficacyinrelieving
hotflashes.

Womenare interested inalternatives to traditional hormone therapyand pharmacologic interventions,
and this studydemonstrates the feasibilityand potential effectiveness of hypnosis as analternative
treatment. However, certificationin the professional use of hypnosis requires considerable training“ and
practice. Also, some patients maynotbe good candidates for hypnosis. For example, hypnosis should be
avoided orshould onlybe used withcautionin patients witha historyof severe psychopathology(eg,
borderline personalitydisorder, schizophrenia, post-traumatic stress disorder).”” Also, itis possible that
some patients maybe inthe low range of hypnotizabilityand, as a result, may benefit less. Future studies
should assess these variables. Despite these limitations, it has beenourimpression that most patients can
benefit fromhypnosis. However, long-term, randomized, placebo-controlled studies willbe needed to
identify the long-termeffectand integrative role of hypnosis in the treatment of hot flashes.
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